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ABSTRCT   

Diffusionmodelsweredevelopedtoexplainthediffusionprocessofnewproductintroductionsina  

marketandutilizedtofbrecastthedemandofnewproductsorservices・Particularly，aStheinformation  

andcommunicationindustryisbecomlnglmpOrtantinrecent，thediffusionmodelsarepaidattentiontoas  

aneffective toolforthe demand analysis ofsubscription ofnew telecommunication services such as  

mobilephone，highspeedinternetservice，andsofbrth・Theobjectiveofthisresearchisthedevelopment  

Ofnewdiffusionmodelwhichisexplicitlyconsideringcompetitivemarketsituationanditsempirical  

applicationtothedemandanalysisofmobilephoneservicemarket・Inthispaper，aCOmPetitivediffusion  

model，WhichistheextensionofordinaryBassmodelbyincorporatingcompetitivesituation，issuggested・  

Andtheexistenceconditionsforexplicitsolutionsofthemodelarederived・Furthermoreequilibrium  

POlntSanditsstabilityconditionsarealsocharacterized・Final1yinordertoshowtheapplicabilityofthe  

model，WeeStimatethedemandfunctionofmobilephonesubscriptlOninKoreaandtheexplanatory  

POWerOfthesuggesteddiffusionmodelisexaminedbycomparlngwiththemonopolisticdiffusionmodel．  

1．Introduction   industrylnOrdertoprovidehigh－qualityandlow－  

PrlCeService topeoplebyinducingcompetition  

among providers and to enforce domestic  

providers，competitive advantage to cope with  

market open to foreign companies. A series of 

approprlate pOlicies of restruCturing  

telecommunicationindustryhasbeencarriedout．  

Asaresult，Startlngfromtheinternationalphone  

marketin1991，therestructuringpolicycontinues  

untilnow，eVenin the market oflocalphone  

Service．Now，the Korean telecommunication   

market consists of12business areas where35  

providersarecompetlng・   

Diffusionmodelsweredevelopedtoexplainthe  

Tblecommunicationindustryplaysanimportant  

role as a technologlCalinffastructurein the  

transitionprocesstoadvancedinformationsociety・  

Andit’s market environments have experienced  

drastic changes to respond to various social as 

Wellaseconomicneeds．Anongthe changes of  

telecommunication market environments，the  

mostinfluentialand noteworthy oneis thatits  

market struCture undergoes a shift from natural  

monopolytocompetitivemarket・  

In1990，the Korean regulator manifested the  

introductionofcompetitionintelecommunication  
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In this paper，a COmpetitive diffusion model，  

WhichistheextensionofordinaryBassmodelby  

incorporatingcompetitivesituation，issuggested・  

Andtheexistenceconditionsfbrexplicitsolutions  

Ofthemodelarederived．Furthermoreequilibrium  

points and its stabiiity conditions are also 

Characterized．Finallyin order to show the  

applicability of the model，We eStimate the  

demandfunctionofmobilephonesubscriptlOnin  

Koreaandtheexplanatorypowerofthesuggested  

diffusion modelis examined bycomparlngwith  

themonopolisticdiffusionmodel．  

growthofce11sorspeciesinecology・Sincethe  

seminal work of Bass（1969），marketing  

researches adopted diffusion models in the 

explanation of tlle diffusion process of new  

PrOductintroductionsinamarketandutilizedto  

forecastthedemandofnewproductsorservices・  

Particularly， aS the infbrmation and  

communicationindustryisbecomlnglmPOrtantin  

recent，thediffusionmodelsarepaidattentionto  

as an effective tool for the demand analysis of 

subscription of new telecommunication services 

SuChasmobilephone，highspcedintemetservice，  

andsoforth．  

Itshouldbenotedthatmostpreviousdiffusion  

modelsincluding Bass（1969）assumed product  

marketasmonopoly．Sothereremainsapauclty  

of diffusion model literature that considers 

COmPetition mechanismin diffusion process・  

Howeverifthegoodwewanttostudyistradedin  

COmpetitivemarket，itsdemandcharacteristicsare  

apparently difftrent from the good in  

monopolistic market・And monopoly based  

diffusion modelisinsufficient to capture and  

explainthediffusioncharacteristicsofthegoodin  

COmPetitive market．SpeCifically，in the demand  

analysis of telecommunication market using 

diffusion model，aS the realmarket shows  

aforementioned structuralchange，血om natural  

monopolytocompetitivemarket，itisnecessary  

to develop a modelwhichincorporates  

COmpetitionexplicitly・   

The oりjective of this researchis the  

development of new diffusion modelwhichis  

explicitly considering competitive market  

Situation andits empiricalapplication to the  

demandanalysisofmobilephoneservicemarket・  

2．Modelanalysis   

The development of diffusion models in 

marketingisbasedonthebehavioralrationalethat  

anewproductisfirstadopledbyacertaingroup  

Ofbuyers，Cal1edinnovators，Whotheninfluence  

Others by word－Of－mOuth to adopt the product．  

Thewell－knownBassmodel（1969）capturesthis  

dynamic diffusion mechanism as the following 

Simpledifferentialequation：  

＝（…叫（m－〃）  
（1）  

Where Nis the cumulative number ofproduct  

adopters，misthetotalsizeofpotentialmarket  

demand，ais the coefficientofinnovation，and  

b＝b’／m，Whtre b’is the coefficient of  

imitation・Theaboveequationrepresentsthatthe  

rate of change in the cumulative number of 

adoptersisproportionaltoalinearfunctionofthe  

Cumulativeadoptersuntilthenandtheremalnlng  

marketpotential．  
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bedescribedmathematicallyasfollows・  WtnowextendtheBassmodelbyconsidering  

diffusionsoftwoproductsinamarketcompetlng  

eachotherforthesamepotentialdemanders・The  

demandofeachproductisinfluencednolonlyby  

thediffusionofitsowTIPrOductbutalsobythatof  

the other・Denotlng by NL the cumulative  

numberofadoptersofproducti（fori＝1，2），itis  

reasonabletosupposethat  

（4）   
Ⅳ＝〃1＋pⅣ2  

Makingthiscondition，Eqs・（2）and（3）may  

bereplacedby  

dⅣ1  

dJ  
＝（m－〃1－Ⅳ2）（α1＋ム11〃1＋ム12〃2）  

（5）  

＝（∽－〃1－〃2）（〟1＋ム1〃）  

些＝（m－〃1－〃川β1＋ム11〃2⊥わ12Ⅳ2）（2） dJ  

些乙＝（m一〃1－〃誹dl＋わ21〃2＋わ22Ⅳ2）（3） df  

＝（周一Ⅳ1－Ⅳ2）（α1＋ム21〃2＋占22〃2）   

＝（m－Ⅳ1一〃2）（α2＋わz〟）  

（6）  

■ Here aL and bLL are the Bass model，s  

coefficient fbf prOductiifits marketis  

monopoly・Also b¢meaSureSdegreetowhich  

thepresenceofproduct j affectsthediffusionof  

producti・We cal1this modelthe competitive  

Bas早mOdel・  

In general，the simultaneous difFtrential  

equations（2）and（3）cannotbeexplicitlysoIved■  

We consider a particular set of conditions in 

whichtheycanbesoIved・Inanalyzlngthegrowth  

ofpopulationsofcertainspeCiesinecology，the  

modelwhichconsiderspopulationsoftwpspecies  

livingtogetherandcompetlngeaChotherforthe  

samelimiting resourceis calledIJOtka－Ⅶ1terra  

equation・Theexistenceconditionsdiscussedhere  

isinline with the those ofI．otka－Ⅵ）1terra  

equationsuggestedbyPielou（1969）   

The simplification condition that allows  

solutionofthecompetitiveBassmodelconsistsin  

assumlngthatforanindividualadopterofeither  

producttheinfluenclngeffectofallotheradopters  

ofbothproductsisthesame・Thisassumptioncan  

It then follows that 

ム11Ⅳl＋ム12〃2＝み1Ⅳ＝ム1（〃1＋p〃2）  

ム21Ⅳ1＋ム22〃2＝ム2〃＝占2（Ⅳ1＋ク〃2）  

Then we can get 

ム11＝占1，＝ク  

わ21＝わ2，＝p  

Or  ム12ム21＝ム11ム22   

This relation is therefore equivalent to the 

assumption already made．And by summlng uP  

Eqs・（5）and（6），WeCanget  

些些1  
．  

dJ dr  

＝（用－〃1－〃2）（α1＋α2＋わ1〃＋b2Ⅳ）  

（7）   
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聖〕 1  1  ．聖＿＿＿＿＿．t  1nt（析Ⅳ1－〃2）♭2一占l】＝β2わ1一叫2（15）   

dr（m－〃1－〃2） dJ（∽－Ⅳ1－Ⅳ2）（8）  

＝【〟1…2＋（占1＋ム2）〃】  

The finalsolution ofcompetitive Bass model  

Canbederivedasfo1low．  Eqs．（5）and’（6）cannowberewritten  

（m－Ⅳ1－Ⅳ2）♭2‾ム1＝C・eXp［（α2ム1一叫2）り（16）  

1中一〃1－〃2）   

d〃1  1  

（9）  

3．ConcIusionandfurtherstudies   ＝一（dl＋♭1Ⅳ）  

dJ（m－〃1－Ⅳ2）  

Inthispaper，We．PrOpOSedcompetitiveBass  

modeland attemptmathematicalanalysisonthe  

equationJParticularlyaconditionwithwhichthe  

COmpetitive Bass modelpossessesexplicit form  

SOlutionissuggestedandproved．   

Asfurtherworks，equilibriumpolntSandits  

Stability conditions of the modelwi11be  

Characterized and in order to show the   

applicability ofthe model，We Willestimate the  

demandfunctionofmobilephonesubscrlPtlOnin  

Koreaandtheexplanatorypowerofthesuggested  

diffusionmodelwillbeexaminedbycomparlng  

withthemonopolisticdiffusionmodel．  

1中一Ⅳ1－〃2）   

dⅣ2   1  

（10）   

＝－（α2＋ム2Ⅳ）  

df（m－〃1－Ⅳ2）  

Multiplying b2 by Eq・（9）and blby Eq・  

（10）gives  

帥（∽－〃1－咽＝一叫2一柳（11）  

1n（研一〃1一糊＝－α2♭1一柳（12）   

BysubtractingEq．（12）fromEq．（11），WeCan  

eliminate N asfollows，  Re托rence  

【1］Bass，EM・，Anewproductgrowthformodel  

COnSumer durables，Management Science15，   

215－227（1969）・  

【2］Pielou，E．C．：AnintroductiontomathematicaZ  

ecology，WileyInterscience，New York，NY，  

（1969）  

［ム2坤－〃1－〃2トム11n（m－Ⅳ1一明 
（13，  

＝α2ム1一坤2  

Eq．（13）canbewrittenas  

d．＿．（∽－〃1－〃2）♭z 1n  ÷【  】＝－α2ム1－α♪2（14）  
df…L（研一Ⅳ1－Ⅳ2）♭l   
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